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COLLAPSIBLE BAG WITH EVACUATION PASSAGEWAY 
AND METHOD FOR MAKING THE SAME 

CROSS-REF ERENCE TO RELATED APPLICATION 

This is a continuation-in-part application to copending 
parent U.S. patent application Serial No. 07/287,187 filed 
December 20, 1988 by Simon J. Richter and having the same title 
and assignee as the present application. 

BACKGROUND OF THE INVENTION 

The present invention relates to collapsible bags, of the 
type used in bag-in-box, for containing and dispensing liquids, 
such as post-mix, soft drink syrups, and to a method for making 
such bags. More particularly, this invention relates to such 
bags having passageways therein to achieve complete withdrawal of 
liquid from the bag as the bag collapses, regardless of the 
location of the bag spout. 

Bags for bag-in-box containers are well-known (see for 
example, U.S. Patents 4,601,410; 4,137,930; 4,138,036; 4,286,636; 
3,171,571; and 2,859,899) and some include inserts placed inside 
of the bag to provide a passageway for complete withdrawal of the 
liquid from the bag as the bag collapses. Some of these inserts, 
such as dip tubes, are inserted after the bag is made and have 
the disadvantage of the added time and expense to carry out this 
separate, additional task. Others of 'these inserts are placed 
between the bag walls before the bag walls are joined to form the 
bag, however, these bags are subject to the disadvantages of the 
added time, expense and difficulty of positioning these inserts 
between the bag walls and also of then securing the inserts to 
the spout so that the passageway provided by the insert will be 
in liquid communication with the spout opening. In addition, 
some of these inserts, being adjacent or under the spout can 
interfere with or slow down the filling process. Another 
disadvantage is the possibility of these inserts become detached 
from the spout. 

It is an object of the present invention to provide an 
improved bag and method for making the bag that overcomes many of 
these disadvantages in the prior art. 
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It is another object of this invention to provide such a bag 
with a passageway therein without the necessity of having to 
place an insert- therein. 

It is a still further object of this invention to provide a 
bag and method for making the bag which provides a passageway in 
liquid communication with the spout opening, without having to 
attach an insert or anything else to the spout. . 

It is a still further object of this invention to provide 
such a bag and method for making the same which bag and method 
are less expensive than the prior art. 

It is another object of this invention to provide such a bag 
which can be filled easier and faster, which provides no 
restriction at the spout, and which has no insert that could be 
accidentally detached. 

It is a further object of this invention to provide a method 
for making such a bag that can operate at a higher speed. 

SUMMARY OF THE INVENTION 
A collapsible bag for containing and dispensing a liquid, 
such as a post-mix soft drink syrup, and a method for making the . 
bag. The bag is particularly useful in the bag-in-box system. 
The bag includes an elongated reinforcing strip sealed to the 
outside surface of the inner bag layer of one of the bag walls; 
the strip and the portipn of the inner bag layer of the bag wall 
sealed thereto have a plurality of elongated grooves therein that 
provide liquid passageways inside of the bag in liquid 
communication with the spout. The grooves are of such size and 
shape that as the bag collapses it cannot collapse into and close 
the passageways, whereby the passageways permit and achieve 
complete withdrawal of the liquid from the bag as the bag 
collapses. 

The method. of this invention includes, in the preferred 
embodiment, sealing a flat reinforcing strip to the outside 
surface of the inner bag layer of the bag wall opposite the wall 
having the spout, before the bag walls are joined together to 
form the bag, and then pressure forming the grooves into the 
strip and the attached portion of the bag wall. 
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BRIEF DESCRIPTION OF THE DRAWINGS 
The present invention will be more fully understood from the 

detailed description below when read in connection with the 

accompanying drawings wherein like reference numerals refer to 

like elements and wherein: 

Fig. 1 is a partly diagrammatic, partly broken away 

perspective view of the overall arrangement in which the bag of 

the present invention can be used; 

Fig. 2 is a perspective view of a bag of the present 

invention; 

Fig. 3 is a partial cross-sectional view taken along line 

3- 3 of Fig. 2; 

Fig. 4 is a partial cross-sectional view taken along line 

4- 4 of Fig. 3; 

Fig. 5 is a bottom plan view of a spout according to one 
embodiment of this invention; 

Fig. 6 is a perspective view of the spout of Fig. 5; 

Fig. 7 is a bottom plan view of a spout according to another 
embodiment of this invention; 

Fig. 8 is a perspective view of the spout of Fig. 7; 

Fig. 9 is a partial cross-sectional view through a bag 
according to a preferred embodiment of the present invention; 

Fig. 10 is top plan view of the bag of Fig. 9; 

Fig. 11 is a partial cross-sectional view along line 11-11 
of Fig. 10; 

Fig. 12 is a^low diagram showing the method of the present 
invention; 

Fig. 13 is a partly cut-away perspective view of a bag 
according to another embodiment of this invention; 

Fig. 14 is a partial cross-sectional view taken along line 

14- 14 of Fig. 13; and 

Fig. 15 is a partial cross-sectional view taken along line 

15- 15 of Fig. 14. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 
With reference now to the drawings, Fig. 1 shows a typical 
arrangement in which the bag 10 of this invention can be used. 
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The bag 10 is contained in a paperboard box .12 and supplies 
liquid, such as soft drink syrup, to a post-mix dispenser 14 
through a line 16 via a pump 18. 

As the liquid is withdrawn, the bag 10 collapses. It is 
desirable to be able to put the bag in any orientation (such as 
with the spout 24 at the top as shown in Fig. 1) and still have 
all of the liquid dispensed from the bag leaving little or no 
liquid remnant. The reinforcing strip 26 of the present 
invention provides this advantage. 

Figs. 2-4 show the collapsible bag 10 -according to one 
embodiment of the present invention including a pair of 
liquid-tight, flexible bag walls 20 and 22, joined at their 
peripheries, a spout 24 connected to one bag wall 20 and having 
spout opening 30 therethrough in liquid communication with the 
inside 25 of the bag 10, and an elongated reinforcing strip 26 
attached to the outside surface of the bag wall 20 and extending 
from adjacent to the spout 24 to remote therefrom. 

The strip 26, and the portion of the bag wall to which the 
strip is sealed, include a plurality of straight, elongated, 
grooves 27. These grooves form liquid passageways 28 inside of 
the bag 10. The passageways 28 have a depth and a width such 
that as the bag wall collapse during dispensing of liquid from 
the bag, the bag wall cannot collapses into and block the liquid 
flow through the passageways 28, such that these passageways 
remain open and permit and achieve complete withdrawal of the 
liquid from the bag as the bag collapses. 

Figs 3, 5 and 6 show a spout 24 having a spout opening 30 
therethrough, a spout flange 32 sealed to the bag wall 20, and a 
spout extension 34 extending into the bag a sufficient distance 
to provide an open channel 40 between the passageways 28 and the 
spout opening 30 even as the bag wall 22 collapses against the- 
spout extension 34. The extension 34 preferably includes a 
plurality of radial ribs 38 to hold the bag wall 22 out of the 
opening 30. The ext nsion 34 also includes an opening 36 which 
is part of the open channel 40. Fig. 3 also shows the proximal 
end 29 of the reinforcing strip 26 located adjacent to the spout 
flange 32. 
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Fig. 4 is a cross-sectional view through the strip 26 
showing the grooves 27 and the liquid passageways 28 defined by 
the grooves 27. Fig. 4 shows the bag 10 after it is formed and 
ready for shipment and also as it looks after the liquid has been 
dispensed and the bag wall 22 has collapsed against the bag 
wall 20 leaving the open passageways 28 for allowing any 
remaining liquid in the bag 10 a passageway out of the collapsed . 
bag. 

Figs. 7 and 8 show a spout 42 according to another 
embodiment of this invention. This spout is similar to the 
spout 30 except for a different spout extension 44 comprising a 
plurality of flat, straight, parallel, spaced-apart, plates 46 
that serve the same purpose as does the spout extension 34 
described above. 

Figs. 9-11 show a bag 60 according to a preferred 'embodiment 4 
of the present invention. The bag 60 includes a pair of bag 
walls 62 and 64, a spout 66 having a spout opening 68 
therethrough and a flange 70 sealed to the bag wall 62. In this 
embodiment, the reinforcing strip 72 is sealed to the bag 
wall 64, that is, the bag wall opposite to the wall 62 to which 
the spout 66 is attached. The strip 72 includes grooves 74 
formed therein and in the attached portion of the bag wall 64 to 
provide the liquid passageways 76. 

The strip 72 is located as shown in Figs. 9-11 from 
underneath the spout 66 to remote from the spout. Because it is 
possible for the two bag walls to twist slightly, in which case 
the passageways 76 might not remain directly under the spout 66, 
it is preferred to seal the two bag walls 62 and 64 together 
adjacent to the spout such as along a seal line 78, to prevent 
such shifting. This additional seal line 78 will assure that the 
passageways 76 will be in liquid communication with the spout 
opening 68 at all times. 

Fig. 12 illustrates the method of making the bag 60 
according to the present invention. Fig. 12 shows a 
manufacturing system 80 including a pair of rolls 82 and 83 
supplying layers 84 and 85 of material to make bag wall 20, a 
pair of rolls 86 and 87 supplying layers 88 and 89 of material to 
make bag wall 22, a bag hole cutter 90, a spout sealer 92, a 
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valve inserter 94, a side sealer 96 for sealing the side edges of 
the bag 60, an end sealer 98 for sealing the end edges of the 
bag 60, a perforator 100 for providing perforations between each 
bag 60 in the continuous web 102 of bags, a roll 104 of 
reinforcing strip material 106, a cutter 108, a pair of heated 
rolls 110 to tack the strip 72 to bag wall 64, a pair of 
plates 112 to seal the strip 72 to the bag wall 64 and to preheat 
the material prior to forming the grooves, and a pair of water 
cooled, pressure forming plates 114, for forming the grooves 74. 
A bag valve (that is inserted into the spout by the valve 
inserter 94 is well-known and forms no part of this invention). 
It usually snaps into the spout and closes the spout opening 
until a disconnect attached to line 16 is connected to the valve. 

Figs. 13-15 show the collapsible bag 210 according to 
another embodiment of this invention- The bag 21Q includes a 
pair of liquid- tight, flexible bag walls 220 and 222 joined at 
their peripheries and each including inner and outer bag wall 
layers, a spout 224 connected to one bag wall 222 and having a 
spout opening 230 through the spout and bag wall and being in 
liquid communication with the inside 225 of the bag 210, and an 
elongated reinforcing strip 226 attached to the outside surface 
of the inner bag wall layer 200 of the bag wall 222 and extending 
from adjacent to the spout 224 to remote therefrom. The bag top 
wall 222 includes an inner layer 200 and an outer layer 202, The 
bag bottom wall 220 includes an inner layer 204 and an outer 
layer 206. 

The strip 226, and the portion of the inner layer of the bag 
wall to which the strip 226 is sealed, include a plurality of 
straight, elongated, grooves 227. These grooves form liquid 
passageways 228 inside of the bag 210. The passageways 228 have 
a depth and a width such that as the bag wall collapses during 
dispensing of liquid from the bag, the bag wall cannot collapse 
into and block the liquid flow through the passageways 228, such 
that these passageways remain open and permit and achieve 
complete withdrawal of the liquid from the bag as "the bag 
collapses. 

The bag 210 can have more than two layers in the bag walls, 
but if so, preferably the strip 226 is sealed to just the 
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innermost layer. Although the bag 210 shown in Figs. 13-15 has 
the strip 226 attached to the bag top wall 222, it can 
alternatively be attached to the bag bottom wall 220, or separate 
strips can be attached to both the top and bottom bag walls. The 
feature of the seal line 78 of Fig. 10 can also be used in this 
embodiment, as can any of the spouts described above. 

The method for making the bag 210 is substantially the same 
as that shown in Fig. 12 except that the strip material 106 is 
just sealed to the inner layer 200 rather than to both layers. 
Preferably, the material of the outer layer 202 meets or first 
contacts the inner layer 200 after the grooves are formed in the 
strip material 106 and in the inner layer 200, that is, 
downstream from plates 114, in Fig. 12. 

The reinforcing strip of this invention is preferably made 
of LLDPE having a thickness of 10 mil. However, other ' thickness 
and other materials can be used. It is preferably" heat sealed to 
the wall but it could be sealed in other ways. The temperature 
of the groove forming plates preferably between about 300- 450 °F. 
and they close for 1-3 seconds. However, other temperatures and 
times can be used, as well as other methods of forming the 
grooves. The bag walls and the reinforcing are preferably 
plastic. The flexible wall layers may comprise any desired 
number of layers, although two are preferred. Layers 85 and 89 
are preferably a web of 2 mil. EVA disposed adjacent to the 
layers 84 and 88 which are preferably a bonded web made up of the 
following three sheets: 2 mil. EVA, 1/2 mil. metalized PET, and 
a 2 mil. EVA. The reinforcing strip is preferably 10 mil. LLDPE. 
The size and shape of the passageways is such as to prevent the 
bag wall from collapsing thereinto and closing off the 
passageway. The dimensions depend, for example, on the stiffness 
of the bag wall. For example, the passageways can have a width 
of about 2.5 millimeters and a depth of about 4.5 mm. 

While the preferred embodiment of this invention has been 
described above in detail, it is to be understood that variations 
and modifications can be made therein without departing from the 
spirit and scope of the present invention. For example, while 
only one reinforcing strip has been shown, two or more can be 
used, if desired, other shapes, widths and lengths of the strip 


WO 91/10604 


-8- 


PCT/US91/00244 


can be used. Other shapes and numbers of grooves (and 
passageways) can be used. Other materials can be used. Other 
numbers of bag wall layers (such as 1, 3 etc.) can be used. 
Other ways of forming the grooves and sealing the strip to the 
wall can be used. The strip can have the grooves therein prior 
to sealing it to the bag wall. The method can use a continuously 
moving strip, rather than an intermittently moving strip. Other 
shapes of sealing lines 78 can be used. The bag is preferably 
formed by joining two separate rectangular bag walls together, 
however, other numbers of bag walls can be joined together to 
form the bag. The spout is preferably connected to a bag wall 
before the walls are joined to form the bag, however, the spout 
can be attached after the bag is formed, if desired. 
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We claim: 

1. A collapsible bag for use in containing and dispensing a 
liquid comprising: 

(a) a liquid tight bag having a flexible bag wall and 
wherein said bag wall includes at least a pair of 
separate bag wall layers including an inner bag layer 
and an outer bag layer; 

(b) a spout attached to said bag wall and said spout and 
bag wall having a spout opening therethrough in liquid 
communication with the inside of said bag; 

(c) an elongated reinforcing strip sealed to an outside 
surface of said inner bag layer of said bag wall and 
extending from adjacent to said spout to a position 
remote from said spout; and 

(d) said reinforcing strip including at least one elongated 
groove therein which also exists in the portion of said 
inner bag layer of said bag wall attached to said 
reinforcing strip, said groove providing at least one 
elongated liquid passageway inside of said bag in 
liquid communication with said spout opening, said at 
least one passageway having a depth and a width such 
that as said bag wall collapses during dispensing of 
liquid from the bag, the bag wall can not collapse into 
and block said passageway, such that said passageway 
remains ^pen to achieve complete withdrawal of liquid 
from said bag as said bag collapses. 

2. The bag as recited in claim 1 wherein said strip and said 
portion of said inner bag layer of said bag wall attached 
thereto includes a plurality of said elongated grooves 
providing a plurality of said passageways. 


3. The bag as recited in claim 2 wherein all of said grooves 
have a constant cross-section throughout their entire 
length. 
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4. The bag as recited in claim 2 wherein all of said grooves 
run approximately the entire length of said strip. 

5. The bag as recited in claim 2 wherein said spout includes an 
extension extending into said bag and having side openings 
into said spout opening such that the bag wall opposite to 
said spout cannot collapse into and seal off said spout 
opening. 

6. The bag as recited in claim 5 wherein said bag wall includes 
a pair of bag walls sealed at their peripheries and said 
spout is sealed to one of said bag walls and said strip is 
on the bag wall to which said spout is connected and wherein 
said extension provides an open channel from said passageway 
to said spout opening even when said bag wall has fully 
collapsed against said extension, 

7. The bag as recited in claim 6 wherein said extension is a 
hollow cylinder having said side openings therethrough 
adjacent to said strip. 

8. The bag as recited in claim 7 wherein said hollow cylinder 
includes a plurality of spaced- apart radial ribs extending 
inwardly therefrom to prevent said bag wall- from collapsing 
into said hollow cylinder. 

9. The bag as recited in claim 6 wherein said extension 
includes a plurality of flat, straight, parallel, 
spaced-apart plates extending perpendicular to said spout 
flange. 

10. The bag as recited in claim 2 wherein said strip is flexible 
and straight. 

11. The bag as recited in claim 2 wherein said bag wall includes 
a pair of bag walls sealed at their peripheries, said spout 
is sealed to one of said bag walls, and said strip is sealed 
to the inner bag layer of the other of said bag walls. 
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12. The bag as recited in claim 11 wherein said strip runs 
underneath said spout, such that said passageways are 
directly underneath said spout opening. 

13. The bag as recited in claim 12 wherein said strip includes a 
proximal end adjacent to said spout. 

14. The bag as recited in claim 13 wherein said bag walls are 
additionally sealed together adjacent to said spout and to 
said proximal end of said strip to prevent said walls from 
shifting and to prevent said passageways from moving out of 
liquid communication with said spout opening. 

15. The bag as recited in claim 14 wherein said spout is located 
adjacent to one edge of said bag. .' 

16. The bag as recited in claim 2 wherein said bag wall includes 
a pair of bag walls sealed at their peripheries, said spout 
is sealed to one of said bag walls, and said strip is sealed 
to the other one of said bag walls. 

17. The bag as recited in claim 2 wherein said grooves terminate 
short of each end of said strip to eliminate any .sharp 
edges. 

18. The bag as recited in claim 2 wherein said strip is heat 
sealed to said inner bag layer of said bag wall. 


19 


20 


The bag as recited in claim 18 wherein said strip is not 
sealed to the adjacent outer bag layer. 

The bag as recited in claim 19 wherein said strip and said 
inner bag layer are heat sealed together. 


21. The bag as recited in claim 20 wherein said strip is made of 
linear low density polyethylene. 


22. 


A bag comprising: 
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(a) a liquid- tight, collapsible bag wall including an inner 
layer and an outer layer; 

(b) a spout sealed to said bag wall; 

(c) an elongated reinforcing strip sealed to the outside 
surface of said inner layer of said bag wall and having a 
proximal end adjacent to said spout, and said strip and the 
portion of said inner layer of said bag wall sealed thereto 
having a plurality of elongated grooves therein providing a 
plurality of elongated liquid passageways inside of said bag 
in liquid communi cation with said spout. 

23. A method for making a collapsible bag for use in containing 
and dispensing a liquid comprising the steps of: 

(a) forming a collapsible bag with a liquid- tight, 
flexible, bag wall including inner and 6;uter • layers; 

(b) attaching a spout to said bag wall, said spout having a 
spout opening therethrough in liquid communication with 
the inside of said bag; and 

(c) sealing an elongated reinforcing strip to the outside 
surface of the inner layer of said bag wall and 
extending from adjacent to said spout to remote from 
said spout, providing at least one elongated groove in 
both said strip and in the attached portion of the 
inner layer of said bag wall, said grooves providing 
the inside of said bag with a liquid passageway in 
liquid communication with said spout opening and 
extending from adjacent to said spout to remote from 
said spout, said passageway having a size such that as 
said bag wall collapses during dispensing of liquid 
from the bag, the bag wall cannot collapse into and 
block said passageway, such that said passageway 
remains open to achieve complete withdrawal of liquid 
from said bag as the bag collapses. 

24. The method as recited in claim 23 wherein said bag forming 
step comprises joining two bag walls together at their 
peripheries, and wherein said sealing step comprises sealing 
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said strip to the inner layer of one of said two bag walls 
prior to joining said bag walls together to form said bag. 

25. The method as recited in claim 24 wherein said sealing step 
comprises sealing said strip in flat form to said one of 
said inner layers of said bag walls, and wherein said groove 
providing step comprises pressure forming said groove 
simultaneously in both said strip and in said attached 
portion of said inner layer of said bag wall, subsequent to 
said sealing step and prior to said joining step. 

26. The method as recited in claim 25 wherein said pressure 
forming step comprises positioning said strip and said 
attached portion of said inner layer of said bag wall 

• between a pair of groove forming plates and pressing said 
plates together. 

27. The method as recited in claim 24 wherein said spout 
attaching step comprises attaching said spout to one of said 
bag walls and sealing said strip to the inner layer of the 
other of said bag walls. 

28. The method as recited in claim 27 including locating a 
proximal end of said strip directly below said spout 
opening. 

29. The method as recited in claim 28 including the step of 
additionally joining said two walls together adjacent to 
said spout and said proximal end of said strip. 
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